Localization of ionophore activity in a 20,000-dalton fragment of the adenosine triphosphatase of Sarcoplasmic reticulum.
The (Ca2+ + Mg2+)-dependent ATPase of sarcoplasmic reticulum has been shown to ast as a Ca2+-dependent and selective ionophore in artificial lipid bilayers. Four fragments of 55,000, 45,000, 30,000, and 20,000 daltons have been purified from tryptic digests of the enzyme and it has been shown that the 55,000- and 45,000-dalton fragments are obtained from a single cleavage of the 100,000-dalton ATPase, while the 30,000- and 20,000-dalton fragments are obtained subsequently by a cleavage of the 55,000-dalton fragment. The 55,000- and 20,000-dalton fragments have ionophore activity inhibited by ruthenium red and by mercuric chloride but not by methylmercuric chloride, an inhibitor of the hydrolytic site of the enzyme. Under standard conditions the 45,000-dalton fragment was not active as an ionophore, while the 30,000-dalton fragment acted as a nonselective ionophore. The 55,000- and 30,000-dalton fragments have been shown to contain the site of phosphorylation and of N-ethyl [2-3H]-maleimide binding indicative of the hydrolytic site in the enzyme, and this site is absent from the 20,000-dalton fragment. Therefore, the ionophoric and hydrolytic sites are localized in separate regions of the ATPase molecule and they have now been physically separated. The 20,000-dalton fragment was degraded with cyanogen bromide and fragments were separated by molecular sieving. Ionophore activity was found in fragments of molecular mass less than 2,000 daltons.